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Executive Summary 2019
Overview
1 The Southeast Florida Coral Reef Evaluation and Monitoring Project (SECRigMdithents
status and trenasithin theSoutheast Florida Coral Reef Ecosystem Conservation(B@a)
(Miami-Dade, Broward, Palm Beach, and Martin counties) reef syatehmn 2019 completed
its 17" year of annual surveys.

1 In2019 all 22 SECREMP sites were surveyed through established method ¢ssgesilliam
et al.2019 for gte locations and survey protocplll surveys were performed within four
permanently marked 22moxn stations at all sites (Figufg.

1 Survey methodmclude(1) photographic transects to quantify percent cover of major benthic
taxa (stony corals, sponges, octocorals, macroalgae, etc.) and (2) demographic surveys to
quantify abundance, size distribution, and overall condition of stony d@aésactina and
Milleporidae) octocoralgOctocorallia) andXestospongia mutg@iant barrel sponge).

1 This Executive Summary focuses on 20%fbny coral demographic data in response to
community changes largely driven by an-gwing, multiyear, Stony CoralTissue Loss
Disease (SCTLD)}vent.Octocoral andX. mutadensity data and stony coractocoral,
sponge, and macroalg2819benthic cover datarealsopresentedo provide brief resource
status information for thesmral reef community functional grosip

9 Statistical comparisons for stony aebidensity, disease prevalenstony coral colonyive
tissue areaX. mutadensity, and octocoral detys were selectivelyperformedregionwide
(pooling all sites)for counties ooling all sites withina county and sites qtations as
replicates)A linear mixed model (LMEjvas used with year as the factorexanine changes
between 2013 2019within counties and sites. All statistical tests were performed using the
R software package (R Core Team 2018)r counties and/or sites exhibiting statistical
differences betweenyeaes T u k e y 6 shochiv@sperfprmediand significant differences
are reported based on Tukewlies. mul ti pl e compa

1 Percent covechangedrom 2018 to 2019or the major benthic taxa (stony coral, sponges,
octocorals and macroalgae) were analyzed using generalized linear mixed models (PROC
GLIMMIX) in SAS Enterprise Guide® v7.Data for each taxa was squawo®t transformed
and modeled using years and sitdsZ2) as fixed effects. For all testsGaussian/normal link
function was used and a random residual statement was included to account for the repeated
measures design with compound symmetry (CS) defined as the random residual error structure.
Pairwise psthoc comparisons were made to examine changes at individual sitesvaNeep
adjustments were used for the pbet site by site comparisons.
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Figure 1. All SECREMP sites consist of four monitoring stations identified by p@entpins Stations are 22m x

2m and are oriented north to south. Photo transects are taken along the center of the station surveyihgraa.8.8m

The hashed photo transects represent additional area surveyed prior to 2014 modifications; this area is still surveyed
at site BCA. Stony coral and. mutademographic surveys are 22m x 1m along the center of the station. Octocoral
demographic surys are 10m x 1m along the station center. All demographic surveys were implemented in 2012.

Summary
Stony Coral Demographics

1 Twentyfive stony coral species were identifiseionwide which is similar to total richness
identifiedthroughout all project years (Gilliam et al. 201

! Regionwi de mean (NSE) st ony4cm)anr2819wadle5d ¢ 0.28y ( c o |
colonies/m2, and me&arSE) site density ranged from 0.22 + 0.@&onies/m (site MC2) to
4.43 + 0.16 (BC4). Seventeen sites in 2048 mean colony density less than 2 coloniés/m
while 10 sites had mean colony density less than 1 colohfablel).

1 Regionally, m significant changes in stony coral colony density were identified from 2013 to
2015 {Tablel). Stony coral density in 2016, the height of the Stony Coral Tissue Loss Disease
(SCTLD) outbreak in Southeast Florida, was significantly lower than in 2812019 was the
maximum regional density recorded across the study p€raiulel).

1 In 2019 five sites(MC2, PB3, PB4, BC1landDC8) had significantly lower density compared
to at least on@revious yeafTablel). However, no sites hatieir minimumrecordeddensity
in 2019.Significant differences for all other years was presented in the 2018 comprehensive
report (Gilliam et al2019).

1 Colony densy increases were also determin@a@ble 1). In 2019 sevensites MC1, BC2,
BC4, BCA,DC1, DC4 and DC5) had significglly greater densities that least on@revious
year.Five sites IC1, BCA, DC1, DC4, and DCH)ad th&@ maximumrecorded density in
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2019.However, increses in density at these sit@asprimarily driven by increases in only
three specieforites astreoidesSiderastreasidereaand Agaricia agaricites (Table?2).

1 In 2019, just three of th5 species identified regiewide accounted for 69% of total stony
coral abundance?. astreoides1011 colonies)S. siderea(528 colonies) an@\. agaricites
(512 colonies) Table2). The six most abundant coral species account for 932019 total
abundancein contrast,the six most abundargpecies only accounted for 84% of total
abundancen 2013 (Table 2). The six most abundant cérapecies in 2019 includeB.
astreoidesS. siderea, A. agari@s, Stephanocoenia intersepta, Montastraea caveraosh,
Porites poritegTable?2). Prior to 2015Meandrina meandriteg/as annually one the six most
abundant species. However, in 20lb,meandritesvas replaced bl. porites Additionally,

M. cavernosavas previously thehird mast abundant species, but in 20%fs the fifth nost
abundant species (Table B). meandritesandM. cavernosabundance declines were driven
by whole colony mortality associated with the@uing SCTLD disease event.

Table 1. 20137 2019mean (+SE) SECREMRegional (R) andsite stony coral colony densitgdloniesO 4 dnf).

Bolded site values indicate the mean 20x19is significantlyhigher( Li ne ar

Mi x e d

Mo d e |

HSD test) from otheboldedyears.Undelined site values indicate the mean for 2019 is significalatiyer (Linear
andeTlinekyeays ©usly sigriffibant diffesences frorm 201 ot her
sample data is presenteignificant differences for all other ymas presented in the 2018 comprehensive report
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Site 2013 2014 2015 2016 2017 2018 2019

R 1.21+0.17| 1.26 +£0.18| 1.29+ 0.19| 1.07 £ 0.18| 1.35+ 0.25| 1.39+ 0.23| 1.54+ 0.28
MC1 | 0.95+0.09| 1.06 £0.11| 0.98 +£0.18| 0.98 +0.31| 2.18 +0.66| 2.82+0.78] 3.70 + 1.20
MC2 | 0.49 + 0.06| 0.40 +£0.05| 0.34 +0.09| 0.27 + 0.05| 0.31 £0.08| 0.11 +0.05| 0.22 + 0.05
PB1 0.23+0.13] 0.27 £0.13| 0.28 +0.15| 0.33 +0.14| 0.25+0.11| 0.40 £ 0.15| 0.40 + 0.07
PB2 1.07+£0.15| 1.24 +0.09| 1.57 +£0.31| 1.07 £0.33| 1.03+0.42| 0.86 + 0.25| 0.82+£0.14
PB3 1.05+0.31| 1.18 + 0.34| 1.11 £ 0.29| 0.63 +0.22| 0.68 + 0.23| 0.67 £+ 0.19| 0.73 +0.17
PB4 1.82+0.38| 1.63+0.31| 1.69+0.30| 1.02+0.27| 1.01 +0.23| 1.06 £ 0.24| 1.01 + 0.22
PB5 2.30+0.31| 2.18+0.28| 2.08 £0.29| 1.58 £ 0.25| 1.65+0.32| 1.75+0.40| 1.77 £ 0.34
BC1 1.81+0.35| 2.16 + 0.33| 2.05+ 0.34| 1.66+0.30| 1.45+0.34| 1.40+ 0.33| 1.47 +0.33
BC2 0.64+0.12| 0.78 +0.12| 0.63+0.12| 0.47 +£0.10| 0.58 +0.13| 0.95+0.19| 0.82+0.10
BC3 0.75+0.11| 0.76 £0.22| 0.59 +0.08| 0.42 +0.03| 0.61 +0.04| 0.83 +0.09| 0.72 +0.03
BC4 3.28+0.32| 3.75+0.22| 4.05+0.31| 3.41+0.12| 489+0.41| 3.83+0.18| 4.43+0.16
BC5 1.23+0.19| 1.09+0.25| 1.19+0.22| 0.67 +0.08| 0.83+0.14| 0.89+0.11| 1.01+0.26
BC6 0.64 £0.11| 0.57 £0.08| 0.56 + 0.06| 0.43 + 0.05| 0.41 +£0.00| 0.45+0.12| 0.50 + 0.09
BCA | 0.61+0.18/ 0.58+0.17| 1.09 £0.40| 1.45+0.17| 3.08 +1.10| 3.47 +1.15| 3.66 +1.28
DC1 1.80 £ 0.15| 2.10 £ 0.16| 2.14 + 0.03| 2.36 + 0.06| 2.28 + 0.13| 2.70+ 0.27| 2.81 £ 0.10
DC2 0.88+0.09| 1.08 £0.14| 1.07 +0.11| 0.83+0.09| 1.03+£0.04| 1.10+0.10| 1.16 + 0.06
DC3 | 0.31+0.09| 0.33+0.03| 0.31 +£0.06| 0.27 +0.07| 0.28 £+0.01| 0.44 +0.03| 0.42 +0.01
DC4 | 0.73+0.11| 0.75+0.12| 0.75+0.20| 0.57 £0.14| 0.90 +£0.18| 0.90 +0.10| 0.91+0.11
DC5 2.56 +0.24| 253 +0.14| 2.33+£0.26| 2.40+£0.26| 3.28 + 0.35| 2.94 + 0.41| 4.01 £ 0.57
DC6 1.38+0.26| 1.42+0.25| 1.51+0.25| 1.44+0.33| 1.55+0.35| 1.51 +0.25| 1.58 + 0.27
DC7 1.13+0.05| 1.02+0.12| 1.10+ 0.14| 0.67 £ 0.09| 0.85+ 0.08| 0.98 +£ 0.14| 1.14 +0.10
DC8 | 0.92+0.09| 0.81+0.06| 0.90 +0.14| 0.56 +0.07| 0.48 +0.05| 0.60 + 0.03| 0.61 + 0.06
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Table 2. Regionwide (all sites pooled3peciesabundance f

stony

cor al

c ofrom 2012t
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o 4

2019. Regionis the total stonycoralbundance of col oniesyedd 4 cm acr oss
Species 2013 2014 2015 2016 2017 2018 2019
Region 2334 2433 2488 2064 2607 2699 2982
A. agaricites 167 165 208 237 403 389 512
A. cervicornis 8 22 17 19 19 8 9
A. fragilis 3 11 18 12 51 42 10
A. lamarcki 5 4 6 6 3 5 9
C. natans 9 7 10 3 2 1 2
D. labyrinthiformis 3 2 2 1 1 2 4
D. stokesii 75 78 55 8 5 10 17
E. fastigiata 3 6 6 4 6 5 6
H. cucullata 0 0 0 0 0 1 2
|. sinuosa 1 1 3 1 8 2 0
M. aliciae 5 4 6 4 4 7 8
M. auretenra 28 43 73 67 67 42 33
M. cavernosa 446 472 457 248 232 265 266
M. decactis 39 43 41 33 41 46 43
M. meandrites 114 118 85 5 12 14 28
M. lamarckiana 0 0 0 1 0 0 0
O. annulariscomplex 22 21 24 24 21 11 16
0. diffusa 8 7 7 5 3 0 1
O.robusta 0 0 0 0 0 1 0
P. americana 0 0 0 0 1 1 0
P. astreoides 546 581 587 647 810 860 1011
P. clivosa 31 27 30 29 30 3 5
P. porites 51 79 116 114 151 119 160
P. strigosa 12 12 10 4 5 5 5
S. bournoni 55 58 54 38 28 19 18
S. cubensis 3 0 0 1 3 1 2
S. intersepta 240 250 258 229 267 299 286
S. radians 10 4 10 0 8 3 1
S. siderea 450 418 405 324 426 538 528

a

cm
1
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1 Prior to the 2019 sampling year, tE#CA experienced an unprecedented stony coral disease
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event with significant increases in SCTLD prevalebeginning summer of 201(# able3).

1 In 2019 SCTLD was only observed at two of the 22 sites, and rievaisignificantincreases
of SCTLD in 2019 Table3). Thisis a decrease from 2018 where sites were recorded with
SCTLD(Gilliam et al. 201%. Both sites with SCTLD infections were in Browadunty; BC1
had a prevalence of 5.29 + 3.83% while BC5 prevalence was 2.27 + ZIab%3). Site BC1

had 6 diseased colonies:Mbntastraea cavernos& Orbicella annularisspeciescomplex
and 1Solenastrea bournonBC5 only had M. cavernosavith SCTLD.

1 Regionwide SCTLD prevalence increased every year from 2013 to 2016 wsilgraficant

increase from a site meaf 0.86 + 0.346 in 2015 t02.60 +0.7%% in 2016 (Table 3).

Prevalence then decreased each year to 2019 where there was a site mean of 0.26 + 0.22%.

Table 3. Stony Coral Tissue Loss Disease (SCTLD) meaSE) prevalencéo) at theregional(R, all sites pooled)
and site level from 20182019.Bolded site values indicate the mean for that year is significhigher than at least

one other year (Linear Mixed Eff é€t ManbadeBC =Brovatdio we d
PB = Palm Beach; MC = Matrtin).

Site 2013 2014 2015 2016 2017 2018 2019

R 0.09+0.06 | 0.78+0.58 | 0.86£0.34 | 2.60+0.75 | 0.69+0.47 | 0.43+0.30 | 0.26+0.22
MC1 0.00+0.00| 0.00+£0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00
MC2 0.00+0.00| 0.00£0.00| 3.57+3.57| 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00
PB1 0.00+0.00| 0.00+£0.00| 0.00+0.00| 3.57+3.57| 0.00+0.00| 0.00+0.00| 0.00+0.00
PB2 0.00+0.00| 0.00+0.00| 0.00+0.00| 2.27+£2.27| 0.00+0.00| 0.00+0.00 | 0.00+ 0.00
PB3 0.00+0.00| 0.00+£0.00| 0.60+0.60 | 1.47+1.47| 1.47+1.47| 0.00+0.00| 0.00+0.00
PB4 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.71+0.71| 0.00+0.00| 0.00+0.00| 0.00+0.00
PB5 0.00+0.00| 0.52+0.52| 0.00+£0.00| 2.97+1.72| 0.89+0.89 | 0.86+0.86| 0.00+ 0.00
BC1 0.00+0.00| 0.00+0.00| 0.00+0.00| 14.39+2.95/ 10.0+3.60 | 5.38+3.11| 5.29+3.83
BC2 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.000.00
BC3 0.00+0.00| 0.00+£0.00| 0.00+0.00| 3.13+3.13 | 0.00+0.00| 0.00+0.00| 0.00+0.00
BC4 0.76 +0.46| 0.00£0.00| 0.33+0.33| 1.74+0.92| 0.22+0.22| 0.29+0.29| 0.00+0.00
BC5 0.00+0.00| 4.18+1.74| 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00| 2.27 +2.27
BC6 0.00+0.00| 12.61 +£2.41| 0.00+0.00 | 6.25+6.25| 0.00+0.00| 0.00+0.00| 0.00+ 0.00
BCA 0.00+0.00| 0.00+£0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.20+0.20 | 0.00+0.00
DC1 0.00+0.00| 0.00+£0.00| 1.56+156| 5.32+0.55| 1.04+1.04| 0.66+0.66| 0.00+ 0.00
DC2 0.00+0.00| 0.00+0.00 | 1.00£1.00 | 3.75+2.19| 0.00+0.00| 0.00+0.00| 0.00+0.00
DC3 0.00+0.00| 0.00+0.00| 0.00+0.00| 6.25+6.25| 0.00+0.00| 0.00+0.00| 0.00+0.00
DC4 0.00+0.00| 0.00+0.00| 4.56+2.76| 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00
DC5 0.00+0.00 | 0.42+0.42| 1.63+0.59| 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00
DC6 0.00+0.00| 0.00£0.00| 0.76 £0.76| 2.78+0.95| 0.00+0.00| 0.74+0.74| 0.00+0.00
DC7 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.00+£0.00| 1.32+1.32| 0.00+0.00| 0.00+0.00
DC8 0.96+0.96| 0.00+£0.00| 6.76 +3.01| 0.00+0.00| 0.00+0.00| 0.00+0.00| 0.00+0.00

by
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1 To provide an additional metric to evaluate changes to the stony coral community, colony
width, height and percent mortality (sum of old and recent) were ussdictdate total stony
coral live tissue ared.TA) for each site for 201-:2019(see dliam et al. 201%or more LTA
calculation details)Regionwide LTAs were also calculated for all stony coral species or
species groups (abrbicella speciesvere groupd for 20132019

1 A regionwide decline in LTA was initially identified in 2016 (Gilliam et al. 2017), and LTA
continued to decline regiemide such that 2012018, and 201@eresignificantlylowerthan
years 2012015. For a majoritpf sites, LTAdeclinedafter2016 Figure?2).

1 Eleven (MC2, PB2, PB3, PB4, PB5, BC1, BC3, BC4, BC5, DC4, and DCB8) of the 22 sites had
significantLTA losses after 2I6. Sites with significant losses were found across all counties
and all habitatsKigure?2).

1 During the disease everf, species Colpophyllia natansDichocoenia stokesiiOrbicella
annularis species complexy. meandritesM. cavernosaand Solenastrea bournoniwere
determined to have a sificant decrease in LTAPorites poritesvas the only species that had
a significant increase LTA between 203 and 2019Porites astreidesandA. agaricites
both had increases in LTA, but at a regional level, these increases were not significant. This
could be a result of the small size of new colonies thus have a small contribution to LTA.

1 Colpophyllia natand. TA drastically declined in 2018n 2019 C. natanswvas onlyrecorded
in two sites, BC4 and DCXF{gure3). Previously,C natanswasrecorded irup to eight sites
across three counties (Palm Beach, Browand, MiamiDade).

91 Dichocoenia stokésLTA hasdeclinedsince 2013 with significant LTA loss first documented
in 2015 (Figure 3). LTA declines wereconsistent withsignificant decreases iD. stokes
densities Although only5 colonies (>4cm diameter) remained in 2017, by 2019, 17 colonies
were identified acrss thesitesindicating somerecovery response

9 Orbicella annulariscomplexLTA peaked in 2015followed by a declinauntil reaching a
minimum in 201§ Figure4). LTA in 2018 and 2019 was significantly lower than in 2015, and
by 2019all but one siteBC1) had less than 1 fof live tissue.

1 MontastraeacavernosaLTA declinal in 2016, with continualLTA loss in 2017 2018 and
2019 where LTA in 2019 was the lowest recorded since ZEigure 4). Montastraea
cavernosas oftenthe greatest contributéo LTA in the SECREMP region and whslieved
to be onef the moreobustcorals therefore, it is particularly concerning to havedmented
a significant decline in LTAegionwide for thespecies

1 Meandrina meandriteas also declined since 2013 angngicant LTA loss was first
documented in 201Figure 5). Similar to D. stokesii M. meandritesdeclines were first
identified in 2015, and the decline waansistent with significaHbsssin colonydensity In
2014, 19 sites had. meandritegolonies, but in 2016only three sites still had living colonies.
In 2019, 11 colonies were identified acraseeesites in Palm Beach, Broward and Miami
Dade counties.
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Figure 3. Mean (+SE) regiomwide LTA (m?) for Colpophyllia natansand Dichocoenia stokesirespectfully.Each

point is the LTA at a site colored by county. The middle bar in the boxplot is the median LTA for the region, the areas
above and below the median, hinges, represent the 1st and 3rd quartiles, respectively. The whiskers, upper and lower,
extend from the hinge to the largest value no greater than 1.5*IQR, where IQR is tlpuartde range (distance

between 1st and 3rd quartiles). Points lying beyond ttiekets are considered outliers.
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Figure 5. Mean (+SE) regiomwide LTA (n?) for Meandrina meandriteandPorites pories respectfully See

Figure3 for boxplot explanation.
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Figure 6. Mean (xSE)egionwide LTA (m?) for Solenastrea bournonSeeFigure3 for boxplot explanation.

1 Porites poritesvas the only species with a significant LTA increagigh 2019 significantly
greater than 2013{gure5). Since 2013, there has been a general increase irPtqialites
abundance (increase from 51 colonies in 2013 to 160 colonies in 2019) anchtyer piisites
(eightin 2013 and 13 in 2019) with the species

1 Solenastrea bournoiTA was significantlygreater in 2014 than in 2018 and 20T8tal S.
bournoniabundance has decreased from a maximum of 58 colion2€4.4 to a minimum of

18 in 2019 and the number of sites with bournonicolonies haslecreased from 16 in 2013
to 12 in 2019

1 Beginningin 2018 stony coral colonies <4 cm in diameter wielentifiedto lowest taxonomic
leveland talliedacross all SECREMP sites. In 2018 a total@§4£2colonies <4¢m were tallied
and in 2019 a total of 1862 colonies were fouhable4).
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Table 4. Regionwide (all sitepooled)abundancef stony coral colonies 4 cmin 2018 and2019. Region (R) is
the total stony coradbundance of colonies4cm across all species by yeaach colony was identified to lowest

taxonomic levepossible

Species 2018 2019

Region 2064 1862
A. agaricites 150 318
A. cervicornis 0 0
A. fragilis 12 7
A. lamarcki 0 0
C. natans 1 0
D. labyrinthiformis 0 1
D. stokesii 33 21
E. fastigiata 3 3
H. cucullata 0 0
I. sinuosa 0 0
M. aliciae 0 4
M. auretenra 16 5
M. cavernosa 158 170
M. decactis 7 6
M. meandrites 14 12
M. lamarckiana 1 0
Mycetophylliaspp. 0 1
O. annulariscomplex 0 0
0. diffusa 0 1
O. robusta 0 0
P. americana 12 2
P. astreoides 309 232
P. clivosa 0 1
P. porites 52 87
P. strigosa 2 1
Pseudodiploriaspp. 0 2
S. bournoni 1 1
S. cubensis 1 8
S. intersepta 122 94
S. radians 6 1
S. siderea 1164 884

=

The three most abundance species in 2@bfonies<4cm dia) were S. siderea884), A.
agaricites(318) andP. astreoideg232); these three species accounted for 77% of all juvenile
species identifieqTable 4). These three species were also the three most abusmEnes
O4cm diTabed)t er (

1 Of the six species that had significant declines in LTA, four species had colonies < 4cm
recorded in 20190 stokesij M. meandritesM. cavernosaand S. bournonj; while two
speciesC. natans,and O. annularis species complexdid not have any juvenile colonies
recordedTable4).

12



2019SECREMP EecutiveSummary FA14713-120

Octocoral andXestospongia mutensity

1 Regionwide (all sites pooled)ctocoral densitycoloniegm?) was significantly greatein
2015, 20162017 and 201%han in2013and 2014 density in2018 was significantly lower
than 2016 and 201(Figure7). Octocoraltarget species information is available in the 2018
comprehensive repofGilliam et al. 2019).
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Figure 7. Octocoral densitycolonies/m) across all sites fror20132019 SeeFigure3 for boxplot explanation.

1 Regionwide (all sites pooledX. mutadensity was significantly greater in 2015, 2016, 2017,
and 2019 than in 2014; density in 2017 was significantly greateirtt2014, 2015 and 2018
(Figure8).
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Figure 8. Xestospongia mutdensity (colonies/f) across all sites from 2042019.SeeFigure3 for boxplot
explanation.

FunctionalGroupBenthicCover

1 Longterm trends in benthic functional group (stony coral, octocoral, sponges, and macroalgae)
cover are not presesttin this Executive Summary. Lorigrm trend analysis (2063018) was
presented in the 28kcomprehensiveeport (Gilliam et al. 209).

1 In 2019 regionwide stony coral cover was 1.24 + 0®83Figure 9) andwas significantly
higher than 2018 mean cover (1.02 + O@9At the site level, no sites had a significant
decrease in stomgoral cover from 2018 to 20190&r sites (MC1, BC4, BCA, andC5) had
significantly higher cover in 2019 compared to 2018k]e5), all four of these sites also had
significant increases in densitydblel). These increases can be primarily attributed to only
two species; at BCA this increasecover and densitig almost exclusively driven by increases
in A. agaricites, while at MCL1 this increase was exclusively driven by increaseB. in
astreoidesThe increases at BC4 was mostly driven by increas@s astreoideswith some
increase inA. agaricites, while DC5 had increases mostly driven By agaricites with
additional increases iR. astreoides
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1 Regionwide octocoral cover in 2019 was 7.47 £ 0%4Figure9. Mean (xSE) regiotwide
annual percent cover of stony coral, octocoral, sponge, and macrbagms for each year
include all sites sampletthat year)Figure 9) and was not significalyt different from 2018
mean cover{.45 * 0.946). At the site ével mixed changes in octocoral covegre found.
Significant increases were found B€6, DC§ and BClwhereas PB2, BC3and DC1 all
decreased in coverhe largest changes were found at DC8 where octocoral cover increased
by 3.8% and at PB2 where cover decreased by 5.43%.

1 Regionwide sponge cover in 20198.06 + 0.6%) (Figure9) wasnot significantly different
than 2018nean cover4.90 + 0.586). At the site level, five sites (BC5, BC6, DC5, DC6, and
DC7) had significant increases in 2019 compared to 20@t#e no sites had significant
decreasesl@bleb).

1 In 2019 regionwide macroalgae covéancreased significantly from 14.00 + 2%5n 2018 to
23.09 £ 2.13%, which was the second highest cover of macroalgae recorded across study years
(Figure9). A significant increase in macroalgae cover was foud@ sites (MC1, MC2, PB1,
PB2, PB3, PB5, BC1, BC2, BC3, DC2, DC3, and DC4) that encompalisedr counties
(Table5). Only two sites had significant decreases in macroalgae cover from 2018 to 2019
(DC5 and DC6).

Figure 9. Mean (+SE) regiotwide annual percent cover of stony coral, octocoral, sponge, and macrealgas
for each year include all sites sampthdt year)
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